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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a structure of 
a semiconductor device having a fuse circuit, which 
can be easily integrated at high density and can 
suppress the increase in manufacturing cost and a 
method therefor, as well as a laser device which is 
suitable for cutting-off such a fuse, 
SOLUTION: This semiconductor device comprises a 
block layer 12 formed on a base substrate 10, an 
insulating film 14 formed on the block layer 12, and 
fuses 22 formed on the insulating film 14. By providing 
the block layer 1 2 in an underlying layer of the fuses 
22, the fuses cut off through by laser ablation and 
also enables the laser ablation to be controllably 
stopped by the block layer 1 2. 
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10" 1 

a— i£*-x 



HulSt ^-X±(cjT^^fe$n7t;«7^<-J!g^M(c::ir-r^r 



^g^^l 1 -3 4 5 8 8 0 

2 

ct «9 snist ^-x^^^-r^ t ^-x^^xm^Htcw 
(Dmm:^m\c:Sro\^-x. 

BulEfc: ^— X^^xmr-fl. 5 0 0 n ml^iT<7) U 

Nd : YLF u-'^<Dm^mmmxh^ztt:wmt'r 
im^m 1 5 1 m^m 1 0 t!^^ 1 4 coi ^-rtl;^l^ 1 ^itc 
Mist ^-x?i^^i£xmco^^(c. Huiet^— x±^S9:?E7 

im^^M 1 6 ] if 1 5 iafc<7)^*(*i^MoSiit^ 
[ffJi^ril 7] ff^^l 0 7!;Ml 6 1 rllc 

5 0 0 nmJi^T<7>^tiig^:^^WU, Hniet^-X^U- 

f^'^mo:>m'^(ry&,m^^M't^tztb(r>{tLm,'^^'^mmt 
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^rmW-X 1 -34 5 8 8 0 
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[m^^ 1 9 ] li^ii 1 8 uwL(r> I — -if ^iiicioi > 

HMie Nd : YAGL ^<D%3i^m^ 

xliN d : Y L F L—if (7)^ 3 mmm^mti-T^ w <t ^ 

(0 0 0 1 1 

^-x^^KFr-rs tea Lfc u-i^'s^iitcgi-r -So 

[0 0 0 2] 

>^^D y'y<^ :^ fa }£(n^'^^mm-tm^x^mi(r> 
i^^jcj:or^;5jc^nrv>5;5^ m:m.TM^<Dm^ tarn 
Etc J; o r-^(7)(His§^p« ^ y ■^jvt^iE%W\^\^ft < 

tta^o :i<r>tzisb. &^(D^^mt^'^m^:l^^^Xit. 
"^K^T^^V^MzW^mx.X^^ot'T^Zt^cXKf^ 

BL^u^^m'r^:it^^^t>tix\^^^o m^a^mm 

gJi tc ^ i^mmcT) t ^ - X ^ (i ^ fc fc ^ - X[E]5§ ^ 

[0 0 0 31 t ^-X|B]SS^^-r5tt^5f5(7)^ai($:i^gS 

U^^ogiit::^?fe{coivr. (Hi 1 ^fflUNTtJiP.^-r6« m 

11 (a) nvt^(D^^mt$^mw:(^m'^^7ik-rmm® 
mi 1 (c) i±t ^-x^m'ik(7yv^^(n^^mi^mm 

C7) t ^— X2 0 2;55ff^^^tLri/^>5o t^ — X2 0 2_b 
(Cfl, t ^-X2 0 2 ^^9/irB^^lt^2 0 4755JF^^$ 40 
ix-Cl/^6o /ir«1lfeltM2 0 4±LtC(i. jir«^*6afll2 0 4 
Sr:^^Lrt:^-X2 0 2 (cg^gg^nrciS^S 2 0 6 7!)SJF^ 

M2 1 1 ;0^ff^fi)c$n. t ^ — X2 0 2 iiT'/^ 

3 >M2 1 1 <7)— Sl5«ll^^^^X-Cl>^o t^ — X2 0 2 

(i. Ti{ilSlg2 0 0±(c^^cot'-y^P^t>o-C®^?F$ 

fiSc^na (m 1 1 (a ) , (b) ) « 

[00 041 ::<7DJ: 9^^t ^ — X[aigS{c:fov^T. tzL — 

X2 0 2(iO^|&r{i. t ^-X;i?ff$fig$nfc^i^iCU — if 
^2 0 8SrHa^L, -tcofl^lX^^^/u=^— tcJ:or t ^- 50 



X2 0 2^^M\zm^icm^,l.Xmmm^ (user Expl 
osion) •r5w<t(Cj:«9tft^nTVNy^c (Hi 1 I 

(c) ) o ^m{^mmi:mmt'r^rzMznt 

^— X2 0 2(Dey^P^X^^<'r^Zt/>-'i:^^X'h 
-5755, k^ — X2 0 2(Dt''y^P(t, l^— if3t2 0 8(O 
X2 1 0 u~1f3t 2 O S cor ;^ > 

hmmti,zx^x'mn^ti^z.t tfa^o 

[000 51 If3t2 0 8(D>^>-}f-;/ hi^-<X2 1 0 

-y hi^^X2 0 8^/h$<-r^C<i:;!i>-C'#^o LtIi^L^c^ 
U— 1f3feCOig^:g;55^-rt*-5(b t ^ — X2 0 2<Off^ 

1. 5 — 2. 0 fimf}^T^Xh^fZo 

[0 0 0 6] r^-r^vhifffifi. ^^-rsfca. 

-X2 0 2 0OfSi;^^^^-r5:^'a^{C. ^t^M^;i5li^^o 

-r^tzib. Rxj^. K^-r^t^-x2o 2(7)— 
'r^m'^\zm:^{zmm^^x.ti ^^m^xL^ocD^ps 

[0 0 0 71 Lfc;^^or. ±fet?^^(7)t ^-X^^:^?^ 
X\t.. t ^ — X\i'y^<DTmU2. 0-2. 5jumT'$5 

$nTi/>6o h uv/x H^^i>5;^&r'(i. d 1 1 

(a) ^C7F-rM^^S^4^S^M±^C7^ h Uv?;^ h 2 1 2 ^ff^ 

(mi 2 (a) ) , mmm^(D^cfj:\^^-^^{zm^ 

y<U — VU—*f^2 0 8 ^BS^L.-c:7^ h Uv?;^ h 2 1 
2^^7tL ((Hi 2 (b) ) . m±Lrzy:t hU-v^;^ h 
2 1 2 $r^^LTS7fe$tLfc«I«c2 1 4CO:7^ h Uv^;^ 
h 2 1 2 ^fJ^^L ((H 1 2 (c) ) . Z(Dy ^ h i-i^:^ 
h 2 1 2 ^^y^i^ (hLrtzL — X202 ^ii^(7):3i ^ 
>'i/>^Dir::^{cri^^^^ (0 12 (d) ) « 
(0 0 0 81 ^<50:^^|Cj:ntl, U—if^t 2 O 8COx^^7 

J5:«9 6<7)-C% t ^-X2 0 2^^^^$:S^^^i4it^t- 

^2 0 8cDj^m{tm^i,zmi^mit'r^:Lt/)'^x^^cD 

X\ \y^—^±2 0S(D:^7t^yh-t-{X2\0hi^—^^ 

fzr-ox. tf7t<5o^4^u/ hi^-<^'2 1 oic'#aij$ix 

[0 0 0 91 L?5^L/jr;5>tb, y ^ h =k^^^ 
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- X^E&f com ^ >- i/^g ^iEil-r ^ i: 6 
I 0 0 1 0 1 10 

[0 0 1 1 1 

— v^a^- (Laser Ablation) V t: z=l — X^^t^ L 

[00121 i^'^<75(Rqx{cJ:5^iait^^ffli^^ii^ 

tn±<m^j:^^mcm<^< h(oxh^o 

^L. ^mmut(Dmm:^misbx^m^j:mm^t Lxm 

m^tMmm^t(r>mmtmibx^kmtfj:^o z<dx 40 

h-r. 't<DTm(o^m{^m^o:>-m^xht>m^^i\x 
[0014] ±i^^.'^Azm^:^mmm^mtimMmm'^ 

:/d y ^/i^ t ^-X(/)T^SB(c|SttTi3< - so 



[0 0 15] 1^—- !f r:/u~'>3 >(CJ; «9 t cr — x^^ 

-'>3 >^nm'r^zt/)^-xth.i-£i^—^yt(D^^^^ 

[0 0 16] ifc. SLV^tC^^-r^ 2::$:co t ^-X(7:>fS] 

^(7)u-if;^,if .y hr^m^j:^^r^xh^mi^mm:imm 

- X ^ ^ ^^-r 5 fc i6 1 c i^:. M <!: ^ n ^ fl u- - if g 

[0 0 17] ^—^r'yi—iy3>^nm-r^fzi5b(Dz/ 

o •y^ii<t L-Cfi. m^i-iw 

^wt;5sr-#5o -r?^j:*:>^> ±IE@6<}fi. T%S^±(c 

-r^zt^^mt-t^^^mt^mm^c^^xmf^^ti^, 

>SCJ:*9 t ^— X$r^^^;5r(h;65r't6o :ifc. 

if r — > a>{cx^ mmL^ 6 1 ^-xit^gsbr^ 

[0 0 18] ifc. ±IS@6*3*i. ^i^(7)7t^y-tryu;5s?i^ 
y ir/Kc^ «9 «|;t'5 t ^-XESSTJ^ff^fiJc^nfc t ^-X 

[Eiss^i^fcf^^^tifcyD :y^ji<!:. mzy"^ y^m± 

^ ^ y -tr/u^l^^-f 6?^m^XJi^l£;^ ^ y ir/uMi^(C 
6 C ^ ^ i- 6 J: o r t> itfijc ^ ti 

1f u-v^ 3 >(c J: ^9 J: < mmx^o 6 t zl~X 

^(7DT', ;^^yT'^<'l':^com^S$rrSi±-r5w^;55-C^ 

[0 0 19] ^tz. Jli£6o^ig(^^g(c4^l^r, fltiiet 



(5) 



nmW- 1 1-3 4 5 8 8 0 



M-cn^mmmm tm~<om'^m\^x ^mfi^'r^:it/}'^ 

<!:t>X'#^o . 10 

[0 0 2 01 ^fe. ±f5<7)¥^«s:i^lg(ciol>-C. HufSt 
^ ~ X ± (c ff^^ ^ ;fx ;^ ^ < - M ^ H tc ^-r C i: ;5S M ^ 

[0 0 2 1 ] ^fz. ±isoo^ig^s^^{ciov^r. Ruiay 

fc. ±.U<D^'^^'mm:\z.^\^^X. HuiSt^ — Xji, 
[0 0 2 2] ^yt. iite<7)^2^i*:^^JCjoi/^T, L^-if 

t^^mti-^^F^mi$^•^m(Dm^:^m{cx-^xhmf^^ 40 

Xu~'>3 >(cj:t9 t ^-X$r^©TL9 5^^i$$l£^^ 
ct ^I^L9 6 t ^"-X{it3li6T^t>e'>^^T-idgr'# 

[0 0 2 3] ^fc, ±t£c?)4^^igf^^^(;)lii^:^f^(Cib*i^ 

r, Hfriat ^-xff^/ijtxmc/)f^{c. u-ifry^u—v-s 



t n.-x^^ier-rn(i\ Siitxm^Si^tc-fr-r. 1.0, 

[0 0 2 4] ^fc. ±fe(7)^ig^$:i^g(7)Mi^:^?£{^iyt^ 

T. Hniatzr-x^^rx^T'fi. m^-y^y^mx\^- 

Xu-v^3 >-{cJ:«9#ll$ixJc< v^tt-Mct t^/t^^^D y 
iJ^S^rt ^-XT^gp(cff^^LTio< w<i:(cj:i9, 

[0 0 2 51 ^fc. JLIScoii^ig^i^gcoiii^;^&(cjol^ 
T. HulEt ^-X^»rXmr'(i. Sg755 5 0 0 n mJ^T 

to u-if J: «9 HulS t ^ -x^^t^-r 6 :: .i: f^mt. t 

^ - X e ^ r fc ^ — x^ lag-r - <t ;65 -c t 

[0 0 2 6] JlfS(7)^^^^^g(7)S^ig;^&^cio^/^ 
miEU— 1f3t*i. Nd : YAG l^— r<^M3i^I)g«i 
XJiNd : YL F l- — 'f(Dm ^Mm^X-h^ Z tfi'^m.^ 

ISfc^— Xjf^^xmeof^fc, Huiata.— X±^ll9;^/< 

^f^fi5c-r 6 :;^7 x<-sijf^^xm ;c 5 ^ ^ M 

*Li^ 1^'rxL^— v-3 >T'ti, ±mui)^hmd^^ 

llLTV^<<7)r% t ^ — X±|C;^7/<-flI;i)5?f^;5g$i^xv^ 

[0 0 2 7] ^fc. i:fScO^#^^^g^D§^|it^^fe{c:iol^ 
T. mfl5;^>''^-l^?i^fiStXm<7>f^{c:. m.±<D^.<D^ h 

±{Z7^])^^ ymr^i^f^^nx^^^Wf^xh^xh. w\ 
m\z^ Tt^v^ ^ h^m±i^^h\i=^-:^^wm-ri>zt7fi'^x 

(0 0 2 81 ^fz. ±.^(o^mi^mm(Dm^^^m^z^\^- 
mtd.y'o y^mwmumxii. ^>^:^y'>m^^ 
tsmmy^ y^m^wm^^zt^m^L\.\ ±rz. ± 
lEg^^ji. Tmrn^^^zmf^^ixtzy^ yi:^mt. mt^ 
yayi^m±{zmfS.^titz^(&mmt. nt\t^m^m±{zm 

gr-^oT. 5 0 0 nmi^T</)^11zgtd^^'^L. Hufe t 
^ — X^ u — +^'r^u~ > 3 xcj: «9 ^l&r^^fcy>tc-f- 

mtd.i—'f^m^{zj:^thtl^ixtzi^--f!t 
\^-'^^mm{zX*}tt^:h^ixtz\^-¥9t^mi(d,^mi^'^ 
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[0 0 2 9] ^tz. ±feou— tf^M{^:it5V^r. mt^i^ 
—•^^m^i^. Nd : YAG U-— ifC0^3fSPi^Xi±N 

d : Y L F (O^ 3 ii;^&^£li:^^5 <i: L 
[0 0 3 0] 

[^^<0^j6g(7)JF^«i] 1 ^iSff^^] 1 m 

[00 3 1 ] fiUi^XC. :*:|li£?i^^JcJ:6#iSft:^g<7) 

^^5ttcoi>rii] 1 ^^v>-ci5^0^f 6o mi (a) it:^m 
(b) itmi (a) ox-x' ^i^©mr'fo6o rmm 

mi 2±izit. mmi&mmi 4f)mf^^h.x\^^^. mm 

t n.-X2 2 JitCfi, ;<7x<-j^3 0;^^s?f^^$i^'CV^-5o 
[0 0 3 21 -cOJ:9*ci. ;*:|lifefl^figtc:J:-5^^«s:^M 
r-fl, t ^-X2 2;^>^m^nfc^igc«7)T®(C. U— 1f 
T:/U'--v-3 >^^^J-r5:/n i^^H 1 275Sff^/5}t$tlT 
^^^Z.ti,ZWm^'^^^o ^(DXo^^zr^^y^mi 2^Wt 

^fflv^rt ^-X2 2^^^'rhm^\zhy^ y^m i 

(0 0 3 3] 1 2 <h LT(i. l — -^ryu— 

[0 0 3 4] ^tz. m^\kz:/u y^\^m^£^\^tS:<X 

nj^miMJi'jii^or-, ^m^^'^mzmy^^^fih^xtn 

t ^-X2 2TI?n(Ci^gLr t^^o y 1 2 <b L 
XO-ymj^^^mX^ t ^-X2 2 i: Lr{i. yci.y 

^^i 2(cj:fc'<-c4-5^<cu-if u— ■> 3 
\'^m\x^h.am^fs:^^^nx^-:^x hmm-r^ztfi- 



A I - S i -C u-'^'A I - C u - T i t£t'<r>A I 

T i . T i N, iL\'Xz.inh<Dmmm^m\^^^^tii-x^ 

[0 0 3 5] t^ — X2 2(Of .y^(±, U— !f^(0>^;K 
hi^^Xi:^^g'g^^-t^:^^^^cJ: «9«i]$ix6o t— 
^"3^0^:/]-^?^ ^ h-i^-r Xji, ass, L 1f3fe<^«:i:(^ 

i^g^O. 3 5 5 /i m, fig-g^t>-ii:^^^0. Siumi: 
10 -r5<!:. t X2 2(7)f'y5^fi^^ 1 . 2umt^J:^o 

x.fzt-^x. 'ij^^<D^mwmmt\t^i.x. \z=.-x2 

[0 0 3 6] ^tz^ 2(HlCOU— Hfr^/U — >'{Ciif;t 

o^mm.^^'t^^^y^m^Wi\-^x^^'^vi. w^-t^ 
[0 0 3 7] ^'mmm\z^f\.\^. t^- 

X(75Tjl^tcu— i^'r^^— v-3 vtcj: «9#ll$ti(c< 

[0 0 3 8] '^'^m?i^m^x.^^m^^mm,(nmm. 
'>3mz.^^^xm2ib^mA^m\^^xmm'r^. y^mmm 
m{c^^^^mi^mm<nmm:tmt. m2{Z7ik'rxo\z^ 

m^^^l^-^hlM {^^y^% I \ ) -f^ y^m± 

12) n =L-x±:kmotfy<-m^wm-r^i:m 

40 (;^7"-yrs 1 3) (H}gs<7)®jf^i^^^ff 9i^^xm 
(XT-^7'S14) ifry >-3 XCJ: «9 t 

^-X^9]llr-r5Xm ^T^S 1 5) t(cJ:f9^iS 

[0 0 3 9] i^iiT. Mr^6^fj:mj^^m^c^mmmAzx 
<Dm^/)mf^$ntzTmmm.i o±iz^ u-Hfx:/u- 

V- 3 >^rrnSJ^6/^ci60O^D :y ^/l 1 2 ^ff^/iJc^S 

J: *9fllJ^|;^3 5 O n m(DV^m^mmLXBfmo:>Wm{Zy< 
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[0 0 4 01 2>:i>r\ y,^m 1 2^momf^mfm 
3 (b) ) o m^x. mr^^mimi 4±tc, t^-xi: 

I 0 0 n m(r>T i 1 6 t. f^M^ 1 u n\(D A I 
-Cu-T i^l 8<t. ^H.^ 5 0 nmCOT i 2 0 

[00 4 1 ] ^(D^ik. ^'^(D^j w^y^-mmJ^rj^ 

,y5">i/^WtCj:«9. T i Nfll2 0/A 1 -C u -T i 

1^1 8/T i NUi 6 x^fj:^mmm^^<^-=^:^^ 

2^Jf^/55t-r5 (^T-^yyS 1 2. (gj 3 (c) ) , 
^Jxi^. -/iJ'ji 1 2±tC, fi mOt OL — X2 

[0 0 4 2] JSfet^T% t:aL-X2 2;55JFM$ixfcS«± 
(C;i7x'<-3i3 Q^mf^-r^ i^^y^^ 1 3) « 0»Jx. 
J^, CVDife{Cj:»)mi?Ji?^1.0 OnmtOS i ON^2 4 
^Itfllt. 2fcV>-C'^li:^ 1 ;x mCOSOG^2 6 ^^^mL 

COS i NJH 2 Sprits SiONJ^24i:, SOG^ 
2 6i:. S i NJ^2 8 i:;5^ib^^S;e7^'<-M3 0^fl^fij^-r 
6 (1EI4 (a) ) , 

[0 0 4 3] m^-^x. yi^^:7Y-t3^^#>SLt;^^ 

r?^P<b{s1S#tCt:^ — X^ ^ff^^-r 6fc*^<7)^'y^>>/^ 

<r>mt-^m^^m\^x\^^< tzisbtiy<—m^ Diet zL~x 

TMum^cDTi,^ ?f^^i-n -f-5> T' ^ ^ '^m t ^ - x^. ^ 
m^'r^'Z^m\t.tj:^^(r>x\ D yyyy^—j:m^mm\c 

1t^mf^LXm^iffj:\^^Zt^M^-t^ho:>Xit^j:\.\ 
t ^ — X^.^^^i5jt^nfi\ \^ ^-y^'±<Dmf)-'>^j:< ^j:^ 
fc*!> if r y x<7) h — ^/u^^!7 — ^igc'>T' 

(0 0 4 4] -Of^. §fS(0{HlgS^S^$rm^^a;^^ li 
^, J^O^r-r-^^ t ^ — X2 2<7)'>^^— xN±lCi>ft5(iM 

mil€:i^*^ie<tLriot, t ^-x^i0f<ni^icffli-5o 



•Jl^^^ixfct ^-X2 2 $r^E5r-r5 (x^.yXSl 

5. [gi4 (b) ) o ^j:^. ±m(Dm^^xit. mmmms 

5 5 n m. y</\^:^^4 0nsec.^<!7— lOO/zJ, 

h-b--r X5 /i m(0^mcj: 19 , y c «;/ I 2 -e 
L^-ifrXu-'Va V^f^lhLoot ^— X2 2^^m 

[0 0 4 5] :i(7)f^, ie^iltcfc::crff^[Hi5S^i^^tf 

1^. ifrr/u— '>3 ^^rffli/^rt X2 2 ^^t^ 
-r6<7?x% ^y<—m3 0{c\zzi.—xj^.^^n^ztfj:< 

t ^-X2 2 ^^t^-r^:: i:;i5T'#5o rtuJC J; «9 . 

^3 0<7)^>i$'— ^v^cD^coy y 

f^B&(Ct"6w^25Sx*#5o t ^ — X2 2<D^EIftC 

r% t ^— X^|^l|:fflcoiE.«y5=->^i/Si^g?^c^<b'^Sffcfcia 
[0 0 4 6] ^fc. iFr:/u— >T-fiu~1f(D 

hf--rX^^i6r/h^<-r'5w<t755r-t^o c 
t:aL-X(H]SS^^^r5®^<7)l|:W®«S::^c 

^{zm^-T^ztr-x^ ^(DX\ ^mi$^'^m:<Dmmm^ 

30 ^m^'^^^mmm(D^m{^mmi<Dmm^mx^t. mm 
m(D^mm-hm^^mi^x\^^<<DX\ tfy<-m±i,z7i^ 
y^^ Fm7b^mf^^ixx\^^^m^x^^xi,n^v^ ^ k 

M ± ;5 ^ ^ t zi. - X ^ ^ ^ f 5 r <^ ;!> 5 -e # 5 o 
[0 0 4 7] (H 5 (C^-T J: 9 T^S^±tC 

^'iJ^^^Jf^i^feL (>^7^yXS2l) , ya^y^m± 
tCJiral^ltM^^ LTt z.~-X^ff^fifeL (^x-y:7^S2 

2) . t :x-X±^S9;?7x<-^^ff^^L (X7^>;.T'S 

2 3) . ;^^^-M^li9^y 5: Kfll^ff^^L {y^^ y 

40 S2 5) . -tfr:/u~v^3 J: «9 t ^— X^^©T 
(^7^'y:;^S 2 5) -r^Zt^^^X^^o 
[0 04 8] ifc. ±iellteff$agT'ti;^/<~^<7)JF$)^f^ 

izya y^m^Bf^-r^jim. {y^y^y-T's 3 \) t. y 

(^•r 'yXS3 2) t zi. — X±^fi9;^^<— Bl^rff^ 
50 fiJti-oXg (;^x.y^S3 3) i:, :^y<-!m^mo7f^'J 
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rs3 5) :fj^<-mmf^j:^<Dm\crr^xhx\^^ 

^^X^ .y>^S 3 6) Ji. i[)f^l*^X^ (^X-;/ 

^S3 5) c7)fS-C^tt(i\ ;^^-<-^?F^i^JcXm«7)BUtCtto 
rt>J:i/^L, K«I?l^^X^(DsfiJctToT txtv^ 

[0 0 4 9] Lm2 mmmmi ^mm(Dm 2 mmmmAz ^o 

ttj^^zt t^h^^-r^ C <b r^X^ So 
[0 0 5 0] >^y =1 vg^S4 o±{cfi. is^(7)^^y-ir 

i!jt-5)t46(oj^ia(E!8S;5sji^i*$nfcii3aiHi8S^«4 4 

(b. ^a;^^yir/u^7L:^^^y'tr/Kc^«9m;tSfc*^ 
cot aL-X[iIgS;Ji5ff^^$iX7tt ^ — X{oI!^^^4 6 

^tt^tiri^So '>y =>stg4 otcfi. m'l^m^^m 

ir/UM«4 2 0'>y n v^;^4 OfCti. h^t^SO 30 

^>i^:^^tmfi^^ixX\^^^o y-:^X h^i^^ >w:mim 
5 2{cn. t'y h^5 6;:>5^g^$i^r^/^5<, y — K 
>i£t5c® 5 4{Cfl. :7 >f vS^co^flim^ 5 8 

ti6 o(cj; . Tamils 8, mm.i$^m. 

Ml^-^me 0 tf}^^^j:^^^y<i^^t)-mfil^^h.X\^^^o 

ZoLX. ^^y-ir/t'm^4 2ICfi, 

RXI^^r^<i^^ t^-h^J:^^^Vir/Uj^i*^m^mf^l^tiX 

0i];i(i*f5l-a:i^A{-J:S#<2^^^8 - 2 8 4 7 6 

:^y =i>s>K4 o_h{cfi. ^Pei^^flie 2;&5ff$/5fe^nr 



nKm^^Lxmm^m^mf^^^rzib(nm^m ? o ct;^^ 

Jf^fiJc^tlTV^So ®fT^7-K^6 8. ia^/i 7 0 Ti^fF^ 
ii)c^tl/c®r«1lfea^6 6±(C{1. ®F«1^^flM7 2mm 

$ttTV^S, ^ramt^7 2±ICfi, [^-COA I 

(CJ: «9?F^i7)c^ixfciE^^ 7 4 <^ t ri. — X7 6 t:^-mf^^ 
ix-CV>5o lE^® 7 4^r/i:: rL-X7 6;5^ff^fi5c^ix/c:« 

mt&mm? 2±\zn. :fjy<-m7 smm^tix^^^^, 

-X^ D R AM^t?|^-f6 7^ci6com 2 ^^iEi^/llC ^ 

^fiJcL. t X7 eoT^tcu— y-'ry u— 

(0 0 5 21 t ^-X(75^t^fi. ^l^ffi?i^ilfC 

wCOct^tc. :$:|||g3ff^St- D R AM(^*Dit STl 

— X7 6(DTm\zu--fry'i^—i^3>{zXK^^m^ti 

[0 0 5 3] ^rc. U— ifryu— v-a ^-CtiW— tf3t 

(Di&^^m< Lxi,Tmmmz^m^^^^j:\f^<DX\ u- 

-if7fe<7);^/if y K1^-i'X$rU-if3t(Di^:^(c:^£;;i:x<ge^ 
X^\-^<-t^Zt^^X^^o ZiXi,zX^. h:^ — Xt''> 
^^^i^:>Sw<^;i>>r'#6c7)T\ DR AMCom«^^fSl± 

'r^ztt}^x^^o ^j:^. ±td.mi&mmx{t. t^-x 
7 e^mf&^^^mmt \^xm2^m^^m^m\^^rc 

\^—'fTzn^—iy^>xnw^fk^(D±.muf3>hm 

^k#llLTv^< COT-, t ^-x^M^±S«7)gi/i:(c(t^ 

Ill8{C7i^-rj: ^l:&JliBig|®(cii;<9 fc:^-X7 6 

^w-rs-^^(ct>. f5iixc7)ia^;ir-t ^-X7 6 ^t^ifijc 

[0 0 5 4] ^fc. L -y-'TT'U — ViCj; 0 #11$ 

J^m^dJ: J9 t a.-X7 6 ^mtr t^cti/^o 0i|;tti\ 

iEi9iC7f^-r J: 9{c. ^^m.^Q 0 tm~mn.m\z^y) \i 

^ — X7 6 ^t^fiicL. ^COT^tC^c y iJ^^e 4 ^ff^fiit 
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RAMtcpsib-f. m^(Dmm:(r>DRAM{zmm-r^^t 

[00 5 6] [m 3 mmmm'] :$^mm(Dm s mmmmic 

x^i—^mm^^^'xmi 0 ^m\^^xmm-r^o mi 

:^'mmnmxit.. m2mmmm{cx^^^^i^mm: 
[0 0 5 7] ^mmmm{:ix^i—^'mmt. ^tu 

X. if 5t^^^i-67ti6<7) tf ^tifi 1 0 0 i . 
— tf^^;*"— Kl 2 0 u~if^Mfll 0 OT^^Jb^ii- 
xa^ll8<!:. 0 0^-^b^-y^bi^fc^' 
c7)^:£<7){5:g(cBaM-rs l 3 O i: 

[0 0 5 81 Kl 2 0;5^«b^i±'fbixAc7fe 

12 2fl. l/>X^^l 2 4^iiLTU-1f^Mt5l 0 
OtcAlti-^ J: 9tc:/^oX:fc«9 , u~1f#fc|gt^ l 0 0 (7) 
U—ifptM^^t^VfV^-r^o i^-^^m^l 0 0 
fi. i^-if 7^1^ 1 0 2 <t . l—'^^mi 0 2^i^AyXM 

4. iced:. i^—\f^(Dm^m^^^Lm^itm^i- 
^tiib<Dmmmm los. iio. 112^:. ^^m^ 

i^. 1 0 2 ^ LXfi, 0»];tf^. ^M»t:^4 4 2 nm<7)He 

- C d L 1f . ^ 3 S^I^i^CO^lli^:^;^!^ 3 5 5 n m 

-c^^Nd : YAGii<^u~if, ^ 3 mmmcommmm 

;653 4 9 nmX'feSNd : YL Fl§f*:u— if Srffil/^S ' 

10 8. 110. 1 I 2(1. U — if7t^^(7)^^ffll^5 

0 8, 110. 11 2^l3:Jt5 - <t(cj:i9. u— tf^cD 

^y<y b y y^^t^ (optical parametric o 

sciiiacion) 2 f^. 3 f^. 4 i^mmmmr^wc^m^ 
m\^-xmmo:>^mmM:iz^^'r^:ztt>'^x^ ^y- 

1 0 4 $rigiaLfcu~-!f3t(l. t^>X^tSl 1 8$r^L 

xiz'-M^cm-^t^^mmx 3 0icAtt^n^. so 
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(00 5 9] t^-- Affig^^it^l^l I 3 0 m^(r>^ 

#^^ 1 3 2. 1 3 4. 1 3 6. I 3 8{Ccl: Om^^ixr 
i6 ^ . 132, 134. 136. 138 ^M'Km 

—tf5fe^^>:n-/N 1 4 0±cO^^^7)^^Srg(cra,ftT*#6J: 

-yNl 4 OtCHSSt^n^ U-— i^Tfeii. U>X«^14 4 

(0 0 6 01 if ^fcMtff 1 0 0 . tfi$/^^;^-- Kl 
2 0. t'— AfiM^^bit^tgl 3 0. v^l4 0 

(1, ^-if^JSS^gl 5 0{cJ:oTj^^^J1»$n. 

cou— »f^lg^i^T'^-^ibnfcU'-1f>tSr. HlfStO^^ 
^ >^T'. ^^1 4 2±coEFf^co{^:M;cBBMr-#6 

# t ^-X(7)j^^^T^-^fl:Lr:jb^#. \y--ifmiti<Dm 
tc u~ifiij^a^gic#;infi'J:v\ 
[0 0 6 1] wCOj: 9lcLTU~1f|g^®$r1llfi)c-r5^^ 

(0 0 6 21 

J: 9^llrL 9 6 t ^ — Xjit^i^r^i/^f^/f'-C'iEgT-^ 
^(DX\ l:::x-X(HISS^O««S^^6]±•r5 3<^:75ST*t 

[0 0 6 3] ^fc. m^<7)?^^V'^/i-7imf^^tirz7^^ 

t ^-X{HlSS;6Sf^/5jt^ix7t t zL — X(E]gS«iigc<i:^ 

:^-r6¥*f^i3^©r'^or. t ^-xigss^igcicff^/TJt^ 

n^yn :y^^i:, y^m±izmf^^titzmmm 
t. f&mm±izwm^ix. ?^ v •^/i^^mf^-r^mmm 

^{zx^xhmf^^n^o ^.(D^oiz^mi^mm^mf^ 

-t^ztizx^ . i^—^ryu—iyB'^^zx^mw^X 

-ifry u-v-g >-{c<i: «9 ^iJfru 9 6 t ^ — XfitSi6-c 
^i/^t'^^T'^g-ct'StT^r-. /^yx>'<-r^ comics 

[0 0 6 4] ^rc. TiitlSm±(cya 

i^^^ff^^xseh. -^^^ ^y^m±{zm^m^mf^-t 
^mikmmf^xmt. ife^^±jct ^-x$rjF^/it^5 1 
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l^e.;/^-CidST'#6<7)T\ t ^-X(H]5S(7)mfflS^f^ 
[0 0 6 5] ^7t. TltijS^^tCffM ^ ixfc X D ';/^Jl 

— if r X <>• 3 >tc J: »9 ^j^-r -5 a6co u-if Jg^g T- 

^oT. 5 0 0 nmi^T^7)^tii^:^^#L, t^ — X'^ 
i^— 1^'rX^'-'>3 >{CJ: «9^^^'5 7t*:>ic-f5^/^iii^. 

L---if^^t§(c^ i9aB;^)$n7tu— tfTfe^Eff^o^; 
hi^^X(c*)fe'r6u-:/XM^i:, tf^^i^gtc 

m 1 1 ^^0.^com 1 nmmmicj:^^mi^^^m:<omm: 
[1114] ^mm<DmimmmAc^^^mi^mm<Dmm: 30 

[HIS] milliS?l^tg(D^?i^fis|;cJ:5it^^«s:gEM<7)S!'it 
:^&^^-rx^ll! (-^(7)2) T'fcSo 

m9] m2mmmm(omwncx^^mi^mmi(Dmm: 40 
-tnmmx^^, 

(mill v^mco^mi^mm<nmm^t/m^:^m^fr^'r 

1 0-Tit!!S« 
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